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The problems of administrative improvement 
in India are larger and more complex than in nearly 
every other country in the world. First, there is 
the matter of sheer size and diversity of populations 
45 crores of (450 million) people, most of them still 
Illiterate , are participants in the present great Indian 
effort for self-improvement. They speak many different 
languages? they are separated by great distances and 
inadequate transportation links? they hold many different 
religious beliefs? many of them suffer from inadequate 
food? the environment dooms many to early death? and 
the strong forces of tradition and habit enforce the 
continuation of practices which are no' longer pertinent 
to contemporary reality. 



In spite of many handicaps, the people of 
India are making progress in their struggles to improve 
the general welfare. In their efforts, they are immea- 
surably aided by the great inventions of the Industrial 




Re-volution. But in the future they will be more 
benefitted by new research discoveries of the 
’’Scientific Age" into which civilization is now 
evolving. 

The changes in the material welfare of 
mankind have been larger during the past two cen- 
turies of the Industrial Revolution than in all previous 
recorded history. But the improvements which will 
be generally available to mankind in the next forty 
years will far surpass all those of the past two 
hundred years, and the main burden for transferring 
scientific discoveries into large activities for 
the benefit of the world ’s citizens will fall heavily 
on the shoulders of administrators - both those in 
government and those who will be leading the great 
industrial, commercial, agricultural, and educational 
institutions of the world. 

The main themes of this essay are the 
great scientific discoveries which are now increasing 
so ranidly in all parts of the world and the large 
problems of management and organisation which are 
being created by these discoveries. The following 
essay on "The Audit of Performance" deals specifically 
with the kinds of action leaders must take to Improve 
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the general levels of administration in order to 
equio their nations to gain maximum benefit from 
these great new discoveries. 

A. DEFINITIONS 

It may be useful here to advance a defi- 
nition of the words "management" and "organisation". 
Unfortunately the literature on public administration 
suffers from lack of precision in the meaning of 
words. Aside from differences in meanings between 
countries, it is impossible to obtain consensus in 
any one country. The word "management" is an example, 
in one unpublished American dictionary on public 
administration, the author lists 41 definitions of 
the word. 

For the purposes of this essay, "management" 
is defined as the responsibility for ^a) participation 
in the formulation of policies and goals, and (b) 
participation in directing the activities of people 
toward achieving policy objectives and goals. Within 
this definition fall the responsibilities of prime 
ministers, presidents, cabinet ministers, secretaries, 
department heads, division chiefs, and section heads. 
Their total responsibility is to formulate policies 
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and to do their best to see that the total activity 
of organisations achieve the policy objectives. 

’’Organisation" is defined as two or more ■ 
people Cor entitles) who combine to try to achieve 
one or more objectives. 

In both India and the United States there 
is much popular distrust of government dating back 
to the times before Independonce when the British were 
rather benevolent, but very much unappreciated rulers. 
One of the American ’’founding fathers", Thomas 
Jefferson, observed "that government is best which 
governs least". In the American popular mind, govern- 
mental service has traditionally been associated 
with political spoils, or at best, service which 
sincere but mediocre persons could cerform. And 
in India today, it is rumoured that much of the 
public service excepting in the upper levels, is 
having some . problems in competing -with commerce 
and industry for able young men. 

The cult of belief that government service 
is intrinsically and irretrievably inefficient has 
been strengthened in recent years by a delightfully 
humorous essay - "Parkinson's Law"; 
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''■work expands so as to fill the time available 
for its completion". 

it no'w becomes possible to st ate 
Parkinson's Law in mathematical form. 

In any public administrative department 
not actually at -war the staff increase 
... will invarially prove to be between . 

O.J.7 per cent and 6,56 per cent, irres- 
nertlve of any variation in the amount 
of work (if any) to be done". * 

This "law" which was conceived by a professor 
of history vacationing on a seashore beach in Thailand, 
seems to have captured the imagination of people the 
world over. Administrators who have heard there is 
such a "law" but haven't read it, wonder what great 
wisdom they are missing. Although seasoned administrators 
recognise -^his so-called "law" as a fraud, a surprising 
number of people who should know better are misled 
by this bit of nonsense. (Even libraries classify 
the essay under "administration" instead, of "humor"). 

The truth is that in many countries including 
India and the United States, government has been 
getting better as it h^s become bigger. The number 
of professionally trained officials and skilled career 
employees in government has been growing rapidly | 
and their ethical standards and devot'ion to the 
public se’"'’lce seem to be improving with each decade. 


While It is true th^st many governmental organisations 
are characterized by delay and general inefficiency, 
it is equally true in both India and the United 
States, that the best governmental organisations 
are as efficient and effective as the best private 
organisations in the wrld. An overriding problem 
in both countries is to Improve the general efficiency 
of all of the public service so it ao'^roxlmates the 
quality of the best organisations. 

Improvement in organisations is first 
and foremost a matter of apclied common sense; 
much of life itself consists of the: continual 
effort of individuals to Improve their environment 
and even themselves. But administrative improvement 
in the modern world Involves something more than 
the ordinary common sense of the average untrained 
person . 

In modern complex organisation, specialised 
knowledge plus common sense are required to achieve 
desirable improvements. Therefore people who have 
specialised in the problems of organisation, management 
procedures and methods are hired by large organisations 
to assist in rationalizing and simplifying activities. 
Indeed "Organisation and Management" ( 0 M) work is 
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so SDv.^igilised th^t In many places analysts become ■ 
expert in only one or two aspects of administrative 
improvement — for example, in fiscal management , 
personnel management, records management , traffic 
management , chemical laboratory management or 
dental management. There are methods specialists 
who concentrate exclusively on visiting dental offices 
instructing dentists in the newest techniqtues for 
repairing teeth. In a. field in which new equipment 
and methods have enabled dentists to double their 
productivity in the past decade, 0 <?'- M in the field 
of dentistry is a small but highly profitable 
businessi for no'-good dentist can afford to neglect 
training in the newest techniques. 

In the highest sense, the analysis of 
management and organisation is much more than the 
improvement of methods and procedures. It is also 
the careful analysis of the structure and distribution 
of authority at the top levels of organisations. 

The best known 0 * M person in the United States 
is ex-President Herbert Hoover, who devoted five 
years of his life between 1947 and 1957 in leading 
two major studies on the Reorganisation of the 
Executive Branch of the Federal Government. A 
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three foot bookshelf of Hoover Commission reports 
was prepared and presented to the American national 
parliament and over 400 major recom.mendat ions for 
improvement were put into effect. 

B. ESSEFTIAL CONDITIOFS FOR RAPID IM^ROVEBfflNT OF 


ADMIFISTEATTOF 


There are a number of conditions which 
are essential to the rapid improvement of administration. 
A tentative list of these conditions or "axioms" 
for the ideally effective organisation are presented 
herewith. 


1. Responsibility for efficiency and effectiveness - 

In each ministry , department , division, office , 
section, development agency and company the 
top person assumes active responsibility for 
the efficiency and effectiveness of his organi- 
sation. Even for the highest officials, this 
means they must give some personal time and 
attention to the operational, procedural, and 
morale problems of their organisations. 

2. Administrative ethic s - The top person in each 
organisation unit assumes personal responsibility 
for Inspiring the employees about the importance 
of the work of the organisation and for assuring 
that each employee understands the significance 
of his own efforts. Each administrator and 
m.9nager conducts himself in such a manner as 

to inspire the respect and confidence of those 
in his organisation. 

3. Organisation and management staffs In large 
organisations, staffs of full time specialists. 
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in work Improvement are maintained. The staffs 
are manned by people who possess these qualities: 
resourcefulness 5 energy, patience, tact, basic 
humility, and special skill in the techniques of 
0 8c M. In small organisations not having access 
to 0 * M staffs, leadership sponsors a contimiing 
„ 'sffort • in.- nrg:anisntioi3sl-;se.lf .--imDrovevent vnusing 
publisiied sta,ndards of ouality and quantity as a 
means of determining satisf actoiy levels of 
productivity. 

4. Operational goals - Reasonably . attainable operating 
goals are established, including quantity and 
quality goals for the organisation as a whole and 
for each unit within the organisation. 

5. Individual responsibilities - Reasonable standards 
of performance for each employee are maintained, 
including standards for both quantity and quality 
of work performed. 

6. Operating reports - A system of periodic, prompt 
operating reports is maintained which compares 
actual production results with planned performance! 
it also compares the organisation's activities 
with the activities of similar organisations. 

T . Employee participation ("participative management") - 
At each level in the organisation , leadership makes 
sure that the employees participate in the establish- 
ment of goals and standards, in the review and 
evaluation of performance, and in planning for 
eliminating weaknesses. 

8. Opinions of those served by the organisation - At 

frequent intervals, appraisal is made of the opinions 
of those who are served by the organisation, 
including analyses of patterns of complaints. 

Continual corrective action - Modifications are 
continually made to maximise effectiveness, including 
as the case ma,y require - revision in goals, 
increase or decrease in number of employees, and 
in-service training to reduce weaknesses and to 
prepare employees for changed or new responsibilities. 
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10. Product j-vlty improvement - There is a special 
continuing effort throughout the organisation 
designed to improve the organisation ’s productivity 
by several oercentage points each year. 

>ic 

These conditions for efficiency and effectiveness 
are easy to enumerate but exceedingly difficult to 
achieve. Doubtless no organisation in the -world comes 
close to fulfilling all of them, and most organisations 
do very poorly indeed. One main problem is that an 
insufficient amount of time is devoted to systematic 
improvement efforts. Sixty years ago the ’’f fisher 
of scientific ’”-nae:ement'' — Frederick Taylor — 
observed that not less than one employee in seven 
should be engaged in the constructive work of 
planning, controlling, and improving organisations. 

With the greater complexity of contemporary adminis- 
tration, at least one fifth of the total time of 
employees should be devoted to such work, and in 
some organisations perhaps the figure should be as 
high as one half. 

C. THE VIoxii OF FUTURE LARGE SCALE IFFOVATIOF 

Levels of organisational .effect iveness --r 
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as close as possible to the ten conditions discussed 
above provide essential organisational structure 
to reap maximum benefits for m.anlclnd which the 
New Revolution in Science is going to make attainable. 
Unless modern organisations are efficient and flexible 
in adapting to the needed rapid change, they will 
not be able to cope with the new, more difficult 
problems •'«>hich will face society in every country 
during the next two or three decades. 

The enormous number of new scientific 
discoveries which will be available for general 
use by 1970 or 19S0 will be much larger than society 
can absorb. An impression of the size of the 
New Scientific Revolution may- be gained from the 
following figures. During the century and one 
half from 1790 to 1940 in the United States the 
following inventions helped to revolutionize 
lifev the cotton gin, the spinning jenny, the 
steam e igin^ (railroads and steamships) , the 
telegraph, the telephone, the incandescent light, 
the radio, the bicycle, the automobile , the airplanei 
and in medicine, anesthesia, innoculat ion to prevent 
communicable disease, and general surgery. The 
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estimated total expenditures for scientific research 
and development in the United States during this 
150 year period by such scientists and inventors ^ 
as Alexan''''er Graham Bell, Thomas I'd is on , Henry 
Ford, the V/right Brothers and thousands of others 
were BOO crores of dollars (eight billion dollars). 

In the one year 1962, nearly twice this amount will 
be spent in the United States for research and 
development and in the decade 1961-70 an estimated 
20,000 crores of dollars (200 billion dollars) 
will be expended. This represents an average 
annual expenditure in this decade of 375 times 
the average in the first 150 years of United 
States history. 

Although the average of annual expenditures 
for science from 1950-1950 was far below present 
levels, the phenomenal number of discoveries during 
the past decade staggers the imagination. Among 
the hundreds of recent and probable near-term 
future hinds of discoveries of vital- concern to 
society and to governmental administrators are 
the followings 

1 * Practical uses for the world's plentiful resources - 
The discovery of new chemical processes and physical 
properties are opening up possibilities for the use 
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of plentiful resources to be user? as substitutes 
for materials -which are in scare supply. The 
uses of sani for plastics and for heat-proof 
glass, and the use of Itgni^'e In place of Iron 
ore are examples. Automobile bodies of plastic 
instead of sheet ’steel, and engines of alumlnimum 
instead of iron are fur’cher illustrations of 
this trend . 

2* S ea M ining for f ~od an d minera ls - The untapped 
and virtually inexhaust able food resources in the 
waters of the oceans, and the enormous .amounts 
of gold and other valuable minerals will add 
immensely to the world 's food supply and general 
wealth when economical ways are found to exploit 
these vast bodies of water. With the expected 
doubling of world 's population -- from 300 
crore (3 billion) in 1962 to 600 crore (6 billion) 
before the year 2,000 --these oceanic supplies, 
along with other new sources of food will be 
sorely needed to prevent mass hunger and starvation. 

3. Weather control - Since the launching of the 
world's first weather -Satellite in 1960, meteoro- 
logists have added far more to their total know- 
ledge of the world 's weather than in all previous 
history to that date. The present weather control 
experiments of Americans, Russians and other# 

may well produce new methods which will enable 
men to reduce floods by reducing rainfall in 
some areas, and makes deserts bloom through 
artificial redirection of -moisture -laden clouds 
and stimulation of precipitation in other 
designated areas . The large number of highly 
skllied scientists now working on weather control 
suggests that these efforts are not the work - 

of mere dreamers. 

4, Bio-chemical generation of elect ri cal rower - 
Tutu-d may be neax-.-oerm nope for generation of 
electricity In small containers of water, con- 
taining a special mixture of vegetable or 
animal materials. On March 6, 1962 the New 
Delhi Statesman reported a laboratory research 
project ip which electricity is being produced 
from the contents of a test tube seven inches 
long. Apparently there is hope that practical 
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uses of this discovery may become availabl©. 

It is said that this source of electric power 
may be. cheaper and easier to generate in many 
places than hydro-electric, steam-generabed , 
and atomic power. If so, it could be of enormous 
benefit in many communities throughout the 
world. 

5. Health - Although dramatic Improvements have 
been made in all branch' s of medicine and public 
health, even more improvements are coming. 

Cures for people- ill with the two great killers - 
cancer and cardio-vasular diseases - will 
doubtless Increase well above their present 
already encouraging levels. Inexpensive, easy- 
to-'^'ake medicines, many of them in handy pill 
form, will increase in numbers and be more widely 
available to all the people of the world. Thus 
the general health and vigor of humanity should 
improve . 

6. Mlcrom iniatur izat ion - The mass production of 
useful products - such as radios smaller than a 
transistor radio - will become common within 

ten years, and their reliability against deterioration, 

weathering, and breakage will be higher than 

the larger sizes of equipment which now serve 

the same purposes. The smaller qu-antity of 

materials n-'eded will reduce production costs 

and conserve sources of supply. With the 

savings from mass production, the lower costs 

should bring many present "luxury” products 

within the purchasing po^^Ier of the tens of millions 

of people. The large markets for the new products 

will provide jobs for millions of people. 

7. Electronics - One great advantage of electronic 
devices is that there are either no moving 
parts or few moving parts. There is little or 
no friccion, so the products last much longer 
than were motors or engines are used. With 
the addition of highly reliable components 
such as transistors and microscopically small 
solids, the basis exists for useful products 
which hardly wear out. or need repair. The 
electronic ref rigerat -'rs , heaters, coolers, 

and stoves -- possibly powered by chemical 
energy or solar energy. 
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‘' Bionics '’ - Reso'U^ch in "bionics’* is one or 
the more fascinating =!nd notentially most useful 
subjects for admlnlstrstors. Bionics is a 
"coined" won d y ii i c h c om bines ’ ' bio logy" with 
’'electr onics " . Bionics research is the study 
of the electronic systems in human , and animal 
organisms which drive and control the bodies 
of men 5 beasts, reptiles, fish, and Insects. 

These "closed circuit" sys+'ems of bodily control 
are a thousand or a million times more efficient 
than the best organisational and mechanical 
sys+'ems yet devised by man in his con + rol of 
government, business, and society,. To the 
extent scientists can learn more about highly 
efficient systems created by God (i.e. systems 
freely existent in nature) mankind may be able 
to copy part of them, with infinite benefits 
to itself. Consider for example, the electronic 
computer. One of the most complex comDuters 
tn -the world cost 8,5 crores of rupees to build 
(17.5 million dollars) and is housed in a, massive 
air conditioned building which cost an additional 
IS crores of rupees (35 million dollars) ... 

Where this expensive compute" has oerhaps a, crore 
(10 million) of parts. The human brain has 
1,000 crores (10 billion) of components. The 
1,000 crore uni'‘-s of the human brain are said to 
produce 500 crores of electrical impulses every 
second of one 's life "in response to information 
flo-wing into the nervous system ... or in response 
to nothing in particular, emitting signals 
spontaneously"*. By contrast , the electronic 
computer is housed in a space many hundreds of 
times the size of the human brain. Alth'^ugh 
the com.puter is highly reliable, vary fast, 
and very useful, it is simple and an "idiot" 
when compared with rhe human brain. When scientists 
and administrators are able to adapt into their 
"work proccdares even a small fraction of the 
efficiency which exists all around us in 
nature, ■i'he Impro^^ements in Industry, government 
and society will be fantasticly large and 
beneficial. 


=* Fortune Magazine, October, 1961, page' 14 S (part of 
a science article, "Problems, too, Have Problems", 
beginning on page 144) . 
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Comaunlc^tlon (radio, television ^ telephone) - 
The k:ln‘‘’'s of research referre'^ to ebove indic«?te 
that simpler and less expensive means of long 
distance and short distance co'iimunication will 
be available saon. This will Include cheaper 
and much m-ore ef ""icient world-wide telephone 
service and worldwide access to human events 
through radio and television. One should be 
able to sit in his home in India, and watch . 
great events occurring in other parts of the 
world. He mny be rsble to telsuhone his 
friends in any other country as easily as 
calling anyone in his same city. 

10. Educatio n - Among the largest group of 

beneficiaries from the Scientific Revolution 
may b- the hundreds of millions of childrenr, 
throughout the vjorld who may, for the first 
time , have the opportunity to obtain an 
education. With the world -wide production 
of economical and reliable televisions sets, 
children in the most remote areas may h^ve the 
opportunity to see, hear .and learn the most 
talented teachers using the best of laboratory 
equipment and visual aids. 

Other "gifts of the scientist " - In addition to 
these discoveries ,■ .a number of others of special 
Import.ance the villages and cities of India 
deserve mention. They includei photosynthesis, 
synthetic food, economical purification of 
brackish and salt water, wind energy utilisation, 
and automation. 

D. CAPITILIZING 0^'" THE SCIEFTIFIC REVOLUTION - THE ROLE 
OF GOVERNMENTAL AND BUS^teSS ADMINISTRATORS 


To assure that the benefits of the 
Scientific Revolution will be exploited for the 
human welfare, the political, administrative, and 
educational leaders of society will have to make 
large decisions of great significance to mankind. 
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Nev;, practical inventions are being produced at 
such a fast rate, that great national decisions 
■will have to be ma/k^ on \-jhat desirable improvements 
will be attempted and which will be postponed or 
discarded, for society can absorb only a limited 
amount of innovation at any tijne. 


1. Political level considerations. 


At least two political level considerations 
will have to be faced in any country: 


First, the role in society of scientists 
and technical specialists is going to have 
to be carefully reconsidered. On the one 
hand there is danger that their usefulness 
may be restricted by un-enlightened po.'litical 
and administrative leadership. On the other 
hand, there Is danger that as they gain 
prestige from their practical inventions, 
their influence over non-sclentlfic: affairs 
may become far too large for the good of 
society . 

Second, the resolution of great political, 
economic, and organisational problems is 
going to have to be made on the merits of 
the facts of life in the last half of the twentieth 
century. National decisions heavily influenced 
by such obsolete terminology as "socialism” , 
"capitalism", and "communism" - with their 
attendent bi^'ses and emotional appeals - are 
going to have to give way t^ decisions based 
on concepts of society which reflect the 
realities of modern life. 


2. Admlnistr alive considerations. 


In administration, new concepts of authority, 



new methods of declsion-makine ^nd new procedures 
for achieving results will need to be adopted 
bj governments and by organisations in both the' 
public sector and the private sector* k major 
portion of the next essay -- "The Audit -of Performance" 
-- is devoted to .a detailed consideration of these 
concepts. At this point, however, attention Is 
directed to the startling effects which only the 
Invention -- the electronic computer -- is having 
on administrative organisation and management. 

There are many oeople who believe computers 
will not be used very much in south lela in the 
near future , especially not as devices to improve 
administration. Recent experience in both the 
western world ^nd in India suggest that this 
viewpoint is incorrect. In the United Sta.-i-es, 
for example, the first commercial digi-f-al computer 
was installed by the government in 1951; and it 
was not until 1955 or 1955 that the utility of 
the computer in administration came to be understood 
by many people. But by 1960, the American national 
government alone had over 500 digital computers in 
operation and many others on order. This change 
is only a. beginning, but already ’a revolution in 
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In India, a beginning in the use of 
computers has already beon made. Although the 
present small numb<-^r «re mostly used in scientific 
and statistical work, some of them are adaptable 
to administration. The larger number which are 
now on order will further increase Indian capabilities 
in this new field. The number of Indian officials, 
both in business and government, who are well qualified 
to apply "computer technology" to administration 
is growing rapidly; and it is probable that by 
1970 or before, the, new techniqu-’s will be in 
rather widespread use. Benefits which will 
accrue to Indian society may be estimated from 
the following examples from recent American ex- 
perience . 


a) . Top level adm i nistrative decisions - The 

head of a large ministry must make a decision 
on the purchase of expensive machinery costing 
several crores of dollars. Several similar 
types j of . machinery are available, and the 
minister needs precise information or which 
type is the best. Ministry officials who 
are specialists in the machinery, in finance, 
and in statistics study the each alternative 
type of equipment from manj^ points of view 
Including s 


administration has taken place from the top to 
the bottom of many organisations. 



1^ Initial cost 

2- Useful lifetime 

3. Cost of maintenance 'luring lifetime 

4. Types, number and cost of manpower required 
to operate it during its lifetime 

5. Comparative level of performance (value 
analji^sls) , 

If the statistician had many years of time, he 
could possibly work out solutions to these 
variables with pen and paner . But a recommendation 
is nee-ied within a few hours or days. The 
electronic computer, with its great capacity and 
speed In handling msthemat leal' problems can 
solve the algebraic equations a thousand times 
or a million times faster than man. It is 
also much more accurate. With the precise 
information before him, the minister is able 
to make a far better decision than otherwise. 

b) . Size_^_l n dug t r i al nl ant s - A few years ago 

one of the world ’g most successful electrical 
corporations built a new, modern plant with 
an assembly line a mile long. It reflected 
the thinking of the industry ’s best architects 
and engineers. One or two years later a newly 
formed grouD of "operations research" analysts 
made a study of the overall efficiency of the 
new plant. They proved that the product could 
have been produced with an assembly line one 
fourth tjie length which had. been set up, with 
capit.a savings of millions of dollars. The 
president of the corporation then decided that 
no more buildings w’ould be constructed until 
operations research analysts had reviewed the 
plans . 

c ) • Contro l of canltal construct loh budgets - A 

large electrical utility company serving several 
million customers must add new generating plants 
at frequent Intervals to meet the power requirements 
of a rapidly growing population. A small staff 
of employees operate an analogue computer to 
determine the most economical loc.ation and the 
most economical time to build each plant and the 
connecting power lines. The greater precision 
in the use of materials and manpower saves millions 
of dollars a year in costs. 
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'3)* Location of manuf Bctur i.ng plants -• A. 

university graduate stu'-'*ent asked to solve 

the following problem. Should an electrical 
company with a growing market build a new 
plant near its new large raarkat or should 
it expand lits old plant 1,000 miles away. 

The graduate student compared land values,^ 
taxes, weather, skilled manpower availability, 
prevailing wages, and other variable factors 
in the two locations. VJith the use of a 
small computer he solvo'^, the linear algebraic 
equations. He concluded thr^t it would be less 
costly to expand at the home olant , even though 
the transportation costs would be higher. 

Unfortunately, the company had built the new 
plant in the expanding market area several 
years before computer planning was available. 

After the plant was in operation the cost 
accountants learned that the new plant was 
much less economical than the parent plant. 

e) . Inventory control - k large national organisation 

stores thousan-’s oT component car+s in vjarehouses 
throughout the country. For each component, 
thousands of items must be kept in storage to 
meet the needs of the customers. The company 
buys a computer for ten lakhs of dollars to 
keep its inventory records. The sales at 
each warehouse f>re ■‘■elegranhed e^ch night 
to the computer centre whore the national 
totals are balanced acainst nroduction. 

By studying the s^les trends, the organisation 
is able to reduce inventory levels by several 
crores of dollf^rs. Also, production is now 
geared precisely to requirem'^nts , with large 
savings ia the amount of unused component parts. 
Total savings in a. y^ar amount t'^ more than 
the total cost of the computer. 

f) » Manpower Utilisation - A large national orsanisa- 

tion hir'^s several thousand new employees a 
yefir. It takes two weeks to match their indi- 
vidual skills pigainst the national list of 
skill requirements. A computer s purchased, 
and each evening the skills of the hundreds, 
of new employe'^s is telecr'^phed to the computer 
centre to be matched against the skill needs. 
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By the next morning, the matching is completed 
rind each man is assigned to work at a place 
where his special abilities can be best, utilised. 

. The two weeks saving on each of the new employees 
amounts to many lakhs of dollars each year. 

^ • P.. a.yro llin g - In a small organlsat i.on with 
4^,000 employees, ^ approximately 12^000 pay 
cheaues are written each month. One typist 
using a semi-automatic electronic nayroll 
machine writes all the cheques. For' each 
person she types the name, 'the address, the 
rate of pay, the number of hours, number of 
family dependents, and the total pay received 
so far this year. The machine computes the 
gross pay , the deductions for national income 
tax, the deductions for state income tax, the 
deductions for retirement, and the net pay due. 

It _ prints the net amount on a. pay cheque 
which contains the employee's name nnd address. 

On an attached tab it prints all the dat.a 
for the Information of the employee. 


The process is neat and accura,te .and the 
employee _ receives his cheaue in the mall on 
the mornino of the ^ay -‘t Is due him. The 
payroll typist is able to handle about two 
cheques per minute. The m.achine automatically 
summiarizes the taxes and retirement amounts, 
and the or.ganisation pays these tota.is to 
the n.atlonal and stad-e governments. The 
sj^stem is many times ®s accurate as the older 
clerical metho^is of payrolling. So the amount 
of auditing is reduced to a fraction of that 
previously required. 


Acc ounting - A small store with four lakhs 
of credit^ accounts has one full time bookkeeper 
to Xt-ep the records. She makes many cleric 
e’Tors. The stare hires a punch card 
org.anlsat ion to keep the accounts. The 
nlsation receives half the amount of the 
keeper's salary. Nearly all of the c 
error 


ihese ex'imoles illustrate the fact that 


elec'cronic equipment can rnakie a(^ministration quicker, 
more accurate, an'-'! much less costly. .This eauipment 
does not, however, simplify the work of the adminis- 
trator and his staff. Indeed, a.' substantially 
higher level of knowledge is required. The adminis- 
trator or decision-maker need not be an expert in 
the ffl' at hem ati i c s or the engineering of computers. 

But he should have enough understanding of them 
so he will have a general knowledge of what his 
specialist s^aff -re -'^oing and the w'ays in which 
their skills can oe useful to the organisation. 

As to the computer itself, it is only a complicated 
adding machine whose reliability is no greater than 
that of the 'oeople responsible for its use. 

Fortunately, some of the benefits of 
computers can be obtained without having to buy 
or rent them. These benefits will be described 
in the next essay. : 

* * * ^ 4 : 

Mucdtio nal _ ..and training considerations - Education 
is the third large area for new national decisions in 
the age of the Scientific Ee'volution, if the benefits 



are t-' be proparly exploited for mankind. Discussion 
here is limited to that small phase relating to 
public administration. 

In spite of the rapid growth of the 
public sector in most countries, only Insignificant 
attention has bean devoted to educational and 
training programs for Improvihg governmental 
administration. In m, any countries, including 
the India and the United States, the private 
sector has been doing a better job of training 
its administrators and employees than the public 
sector. Furthermore, the amount of business adminis- 
tration in the universities has been much larger 
and the average quality has probably been at least 
as g-'-'d as that in public administration. 

University education in public administration 

needs to be substantially modified and strengthened. 
Although this is true in both the United States and 
Inoia, che loiiowing paragraphs deal only with India. 
Most Indian university education in public adminis- 
tration is modeled aft--r American and British 
courses. Even the best of the foreign courses 
are prepared for the use of students living in their 
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ovin cultures. The problems there are 'different fJ'om 
those in India| the theory and the organisational 
practices are different^ an,'^ the meaning of the 
terminology is just enough different to misguide 
the novice. Forrthe beginning Indian student 
in public administration it is possible that foreign 
books may do him as much or more harm than good. 

The need for more good Indian books on public 
administration is urgent in Indian universities. 

The ablest administrators and professors have an 
obligation to contribute to the Indian literature 
at a rate higher than at present. 


A fundamental reconsideration of the 
course content of university educational programmes 
in public administration is needed. In the 
past 5 good administration was mainly a highly refined 
art developed primarily through practical experience. 
Contemporary administration is both an art and a 
science. At almost every level of administration, 
decision-making requires increasingly sophisticated 
combinations of technology, professional knowledge, 
aesthetic values, an'^ wisdom. Excepting for wisdom, 
much of the other qualities are based on processes 
and concepts which are learned in rigorous educational 
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ancl In in programs. Therefore, university e due at ion 
for public administration need to include a larger 
numbei of technical and professional pa.pers to reinforce 
or replace some papers now required in the curricula. 

In planning these changes the advice of the ablest 
governmental administrators needs to be sousht. 

From the combined ef forts/univeristy professors 
and governmental administrators there should come 

educational programs that substantially improve 
the capacities of youthful graduates to deal with 

the newer and more difficult oroblems of administration 
in the Scientific Age. 
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